The countries of the Gulf Cooperation Council (GCC) have both large fossil fuel resources and vast renewable energy potentials. Here, we investigate in a literature meta-analysis and a survey, whether there is a need for renewables in the GCC, what barriers and risks presently deter investments, and what possible policy-solutions could be. We find that there is a long-term need for renewables, to diversify the economy and prepare for a post-fossil fuel era. In the short term, two main obstacles deter investments: inefficient bureaucracy, and the combination of fossil fuel/electricity subsidies and the absence of renewable energy support. Removing fossil fuel and consumption subsidies or introducing a support scheme could make investments in renewables profitable. Eliminating energy subsidies appears particularly beneficial to the economic outlook but this seems particularly difficult to implement, due to the political economy of rentier states. Increased bureaucratic transparency and efficiency is needed, so that potentially attractive investments can rapidly and predictably obtain the necessary permissions. Hence, the administrative and economic environment for renewable energy investments in the GCC is not right today, and no breakthrough is on the horizon, but there is a range of policy solutions to enable investments in the future.
Introduction
The countries of the Gulf Cooperation Council (GCC)-Bahrain, Kuwait, Oman, Qatar, Saudi Arabia and the United Arab Emirates-seem to be unlikely candidates for a large-scale expansion of renewable energy. These six countries are major fossil fuel exporters, supplying 24% of the world's oil and 11% of its gas. They hold 30% of the global proven oil and 23% of the proven gas reserves. In all GCC countries, the proven gas and oil reserves have increased or remained constant over the last 20 years, and reserve/production (R/P) quotas exceed 30 years in most GCC countries. The big producers state especially high R/P quotas: Qatar and Saudi Arabia, for example, have gas R/P quotas of 155 and 80 years, respectively, whereas the Saudi and Qatari oil R/P quotas are 63 and 74 years, respectively [1] . Hence, introducing renewable energy does not appear to be an immediate necessity; indeed, the very low number of projects developed in the Gulf does not indicate an urgent need to change the status quo.
At the same time, the deserts of the Arab peninsula hold vast resources for renewable energy, in particular solar energy. This potential would easily suffice to satisfy any regional future energy and electricity demand with solar power: the German Aerospace Centre (DLR), for example, identifies the potential for concentrating solar power alone-thus excluding PV, wind power and all other renewable energy sources-to be 150,000 TWh/year [2] . This is roughly the global primary energy consumption in 2012, whereas the GCC countries themselves had an electricity generation of 470 TWh/year and a primary energy demand of 4400 TWh/year [3, 4] . Consequently, some suggest that a large-scale expansion of renewable electricity in the Gulf countries may be beneficial, to supply both the Middle East itself and, in the longer term, to export renewable electricity to Europe [5] [6] [7] [8] [9] [10] [11] .
This combination of strong reliance on fossil fuel production, consumption and exports leading to availability of large amounts of capital on the one hand and massive renewable resources on the other make the GCC states an interesting renewable energy policy case. In this paper, we investigate whether a business case for renewables in these countries is present, what obstacles stand in the way of renewables, and what it would take for a large-scale renewable expansion to happen in the future.
Method and Materials
To find answers to these questions, we carried out a meta-analysis of data contained in the peer-reviewed literature about renewables in the GCC countries and surveyed the view of stakeholders active in the renewable energy sector in the GCC region through a questionnaire and conference discussions. The questionnaire was distributed to the participants of the International Energy Agency (IEA) and International Renewable Energy Agency (IRENA) event Renewable Energy Investment in the GCC at the World Future Energy Summit in Abu Dhabi in January 2014. Participants at this high-profile event were mainly from the investment and manufacturing industry communities as well as from government agencies. We chose this event for the distribution of the questionnaire, as we were interested in the views of stakeholders active either as investors or project developers, or from the administrative side in government, as opposed to, say, the opinion of the general public. In addition to the questionnaire, the discussions and findings at the IEA/IRENA conference have also served as input to this article; we include the insights generated during these discussions in the results from the questionnaire in Section 4.
We structured the literature analysis around drivers for and barriers to a renewables expansion in the GCC countries (see Section 3) . In order to focus the questionnaire, we defined a logical chain of questions to find out whether there is a need and a case for renewables in the GCC region, what the barriers and risks preventing an expansion today are, and how these can be overcome. We structured the questionnaire around five main questions, each of which had up to 11 sub-questions (the full questionnaire is found in the Supplementary Material):
1) What is the overall case for renewables in the GCC region? 2) What are the most challenging barriers to scale up RE investments in the GCC? 3) Which of the following risks do you think exist in the GCC for RE investments? 4) Ignoring issues of their current political feasibility, which of the following policies and incentives do you think could make a major impact to stimulate investment in renewable energy in the GCC region? 5) Many countries have developed renewable energy targets or road maps. Which of the following statements do you agree with?
We asked the sub-questions in the form of a statement (e.g., "There is insufficient engineering capacity in the region to engage in project development" or "Future market and support policies are likely to change in an unfavorable direction"), to which the respondents gave answers on a five-point Likert scale. This was complemented by questions about the respondent's experience of renewables in the GCC countries, whether the respondent's company planned to expand its renewable energy activities in the GCC, and what type of organization the respondent works for.
Results: Literature-Based Analysis
Despite the large potential for renewables, very few renewables have been built in the GCC countries. The IEA reports zero renewable electricity and energy generation in the GCC for 2011 [4] . Ferroukhi et al. [12] list 65 MW of renewable electricity capacity, which is approximately the amount that were installed in Germany each hour, on average, over the last five years [13] . There are some 1240 MW under construction (including the Shams 1 CSP station, the 100 MW of which are operational since 2013 [14] ), and another 3300 MW planned, announced or in ongoing tendering processes. At the core of the more optimistic views on GCC renewables are the various flagship projects that have emerged in recent years, such as Masdar City in UAE or King Abdullah City for Atomic and Renewable Energy (K A CARE) in Saudi Arabia. A few high-profile power stations are in planning, like two further CSP units at Shams in Abu Dhabi, or the announced 1 GW Mohammed bin Rashid al-Maktoum solar PV park in Dubai, of which the first 13 MW opened in 2013-the full 1000 MW are to be achieved in 2030 [12, 15, 16] .
Drivers for Renewable Energy in the Gulf Cooperation Council Countries
Despite the topical focus on fossil fuels in energy and energy policy research for the Arab Gulf countries, there are also some authors who have focused their research efforts to renewables in these countries. The bulk of these studies assess the size and quality of the solar energy resource (see the overview of 56 2005-2013 GCC studies summarized in [17] ), and arrive at results similar to that cited in the introduction: the solar energy resource in the GCC is enormous. This resource is not only larger than elsewhere because of the size of available desert land, it is also better: for example, the GCC solar radiation is up to three times higher than in central Europe [2, 7, 17, 18] . In addition, as the electricity demand is driven by the use of air-conditions and peaks in summer, both solar PV and concentrated solar power fit the prevailing seasonal demand fluctuations.
A number of authors move from the technical realm towards policy, and this body of research has identified four main drivers for a renewable energy expansion in the GCC (e.g., [7, 10, 12, [16] [17] [18] [19] [20] [21] [22] [23] [24] [25] [26] ): 1) Renewables could help to satisfy the rapidly increasing energy and electricity demand in the GCC, which is driven by economic and population growth, and by an increasing need for water desalination; 2) Renewables would diversify the domestic energy mix and free fossil fuel resources for more profitable export; 3) A renewable energy manufacturing industry, especially for currently immature but highly promising technologies (e.g., CSP), is an option to diversify the GCC economies, attain technological leadership and create new high-quality jobs outside the fossil fuel sector, or to offer a new energy export commodity; 4) Expanding renewables would reduce the climate footprint of the GCC countries.
Increasing Demand
The energy and electricity demand has increased by 5%-10% per year over the last decade, driven by population growth, increasing economic activity and heavily subsidized energy prices; the electricity and energy demand has almost doubled in the last decade [3] . Today, the GCC energy demand is among the highest in the world; per-capita primary energy consumption is about 2.5 times that in the EU. Seawater desalination is expected to add to this demand increase, as all GCC countries are experiencing strong and increasing water stress [27] . Hence, the GCC countries need to expand their energy and electricity supply quickly, which they have done in the past by diverting oil and gas from the export sector to the domestic energy systems and by building oil-and gas-fired power stations, which today supply 40% and 60% of the GCC electricity [3, 4] . The abundance of domestic fossil fuels and the prevalence of energy consumption subsidies have not built up the pressure for economic or resource efficiency that can be observed in, for example, Europe or Japan; hence, the energy markets are at a very early stage of liberalization and renewables are, to date, almost non-existent [28] .
Subsidies and Reduced Fossil Fuel Export Opportunities
All GCC countries subsidize energy consumption. These subsidies are a large and increasing problem for the GCC states, both as the subsidized prices allow for an ever increasing demand and put serious strain on public funds (especially when world market prices for fossil fuels decrease), and as the increasing domestic demand removes production capacities from the much more lucrative foreign markets. In total, the six GCC states spend more than US$100 billion per year on energy subsidies, half of which are on petroleum products [29] . For example, the Saudi and Kuwaiti pump price for gasoline is below 0.25 US$/L (which is about 40 US$/bbl gasoline-well below even the unrefined crude oil price), to be compared with the average EU27 gasoline price of 1.75 US$/L (using a EUR-USD conversion rate of 1.15 USD per EUR). The Kuwaiti household electricity price is around 0.7 US$c/kWh, although the average LCOE is around 12 US$c/kWh, see Table 1 [12, 26, 30] . For all energy carriers, the Saudi Arabian energy consumption subsidies cost 11% of its GDP in 2011 [10] ; in the other GCC countries, this was 3%-6% in 2010 [12, 31, 32] . This is typical rentier state behavior: the state uses the resource abundance to "buy" peace and stability through large-scale distributive policies (typically combined with repression). Energy subsidies are thus a part of the stability-enhancing "social contract" between energy rentier state governments, such as those in the GCC countries, and their populations [33] (see Section 3.2.1 for a more detailed discussion). In 2012, 21% of the oil and 57% of the gas produced in the GCC was consumed domestically. The value of this oil on the global market, given an average price of 109 US$/bbl, was US$175 billion, whereas the gas was worth US$70 billion on the British and US$125 billion on the Japanese LNG markets [3] -about 20% of the GCC GDP [34] . Hence, a wide array of measures to reduce domestic fossil fuel demand, such as supply-side or end-use efficiency or an increase of renewable power, are in principle financeable-at least to the largest part-directly with these fossil-fuel export gains [25] .
Renewables are a main supply-side alternative to address both the consumption subsidy and demand increase problem at a large scale. Whereas the bulk of the literature on renewables in the GCC sees the current costs of renewables as a serious barrier to expansion, others remark that PV, CSP and wind are cheaper than oil-fuelled electricity-which supplies a third of GCC electricity today-and wind power is competitive with gas-fired mid-and baseload power plants. Including the opportunity cost of burning fossil fuel domestically instead of exporting them would make both solar and wind power profitable in the Gulf already today [10, 25, 35] .
All GCC countries, except Oman [36] , have defined renewable electricity targets, albeit at an internationally modest level, see Table 2 . Nevertheless, given the size of some markets, especially the Saudi Arabian market, and the massive demand growth, even comparatively slow expansion rates mean a large expansion of renewables: the Saudi CSP target alone represents a 12-fold expansion of global CSP capacity compared to 2012 [37] . Note: There is uncertainty about the targets of some GCC countries, which also casts doubt on the actual political commitment to reaching them. We cite the numbers of the League of Arab States and IRENA, which we deem the most reliable source, whereas others, for example Ferroukhi et al. [15] , give somewhat other figures.
Economic Diversification and Job Creation
Numerous authors point to the job creation potential and the opportunity to diversify the GCC economies by building up a renewable energy industry [10, 17, 20, 25, 26] . Such hopes are typically based on parallels to Europe, and especially Germany, where in 2012, some 380,000 people worked in the German renewable energy sector [39, 40] . For the GCC and other countries in the desert belt, the argument goes, there may be a niche for a sizeable solar power industry, especially technologies adapted to the desert climate, with a potential for the formation of a new industry branch and the large-scale creation of highly qualified jobs [17, 25, 41] . A recent IRENA study quantified the gross renewables industry job potential in the GCC to 0.6 million by 2020 and 1.8 million by 2030, if solar power is expanded and policy emphasizes the local supply chains [26] ; estimates for an expansion of the CSP sector in North Africa to support exports of 700 TWh/year to Europe indicate a potential of 100,000-300,000 induced direct and indirect industrial jobs, depending on the local manufacturing share [42] .
Today, there is practically no renewable energy component manufacturing industry in the GCC, largely because of the very small domestic market for renewables. Some GCC investors, like Masdar Clean Energy or ACWA, are however active in the global renewables market. A few down-stream supply chain factories are emerging, in particular in the energy-intensive-much due to the low and subsidized energy prices-PV-grade silicon production [12, 26, 43] .
Although official unemployment is relatively low in the Gulf, the youth unemployment is in part rampant, ranging from a very low 1.7% in Qatar to over 25% in Bahrain and Saudi Arabia, and another 2.8 million young persons enter the GCC job market each year [34, 44, 45] . In Saudi Arabia, for example, some 35% of the national population has a job, compared to 60% in the member countries of the Organization for Economic Co-operation and Development (OECD), and non-nationals fill the majority of positions in the private sector [46] . Based on past experiences, therefore, it seems possible that qualified jobs, should they arise in a new renewable energy industry sector, will go to imported laborers and not necessarily to the local population. Changing this is not easy: making well-paid, but often low-productive, jobs for a part of the domestic population is a characteristic of rentier states (see Section 3.2.1) and is a part of the social contract for stability between government and population; abolishing such jobs and letting productivity and market forces shape the job market and salaries is thus a potential threat against the national government. Hence, a renewables expansion can indeed be one step towards economic diversification, especially if a domestic manufacturing sector emerges, but it will neither be easy to achieve in the political setting of the GCC nor will it be a silver bullet for GCC employment problems.
Carbon Footprint
Finally, many authors present data suggesting that the carbon footprint of the GCC countries is among the highest in the world, not only because of its fossil fuel production but also due to the high domestic energy demand. In addition, the desert countries of the GCC are highly vulnerable to climate change. All GCC countries are signatories to the UNFCCC and the Kyoto protocol, which to these authors is a clear sign of the GCC countries' ongoing turn towards sustainability [12, 17, 19, 20] . In reality, however, the GCC countries-some more than others-have slowed down the international climate negotiations [16, 47] , while not pursuing any type of serious climate protection domestically. No country except Dubai-which aims to reduce their emissions by 1.5 Mt CO2 per year-has a climate target [26] .
Barriers to Expansion of Renewables in the Gulf Cooperation Council Countries
There is a strong mismatch between the in-principle strong reasons for GCC countries to pursue a renewable energy pathway and the actual, observable action. In the literature, a number of authors have touched upon barriers and risks to renewable energy in the Gulf, but they are less well researched than the drivers.
The drivers are all of a long-term nature, based on strategic considerations, whereas the barriers are more direct and short-term. Five principal barriers identified have been in literature (esp. [12, 16, 17, 22, 26, 29, 30, 48, 49] ), of which the first three points are related to rentierism and the resource-dependence of the political and economic system of the Gulf states:
(a) Absence of a market for renewables, due to fossil fuel and energy-use subsidies, as well as market entry difficulties due to the non-liberalized market structure; (b) Absence of support policies for renewables, including both grid access regulations and financial support schemes; (c) Resistance from incumbent actors in the fossil fuel industry and policies to implement such schemes; (d) Insufficient know-how and experience of renewables (e.g., lack of engineers); (e) Intermittent wind and PV generation is not easily integrated into the existing electricity system.
Energy Subsidies and Inefficient Bureaucracy: Rentierism
The lack of supporting policies combined with the very low, subsidized electricity prices (see Table 1 ) form a sort of "super-barrier": no renewables can compete with such prices [19, 26] . Until recently, none of the GCC countries had a renewables support scheme in place [12, 17] and the overall quality of energy legislation in general is "actually very poor" [22] . In Abu Dhabi, the Shams 1 CSP station is financed with a feed-in tariff [26] , whereas Kuwait and Saudi Arabia have tendering schemes in progress [43] . These schemes have not triggered any investments, as the tendering processes are, at the time of writing, still on-going. In principle, most Gulf monarchies have the financial means to expand renewables in a state-driven approach [50] , but so far they have not opted for renewables, to a large extent because of the interests of the powerful energy industry and how the political system of rentier states such as the Gulf countries work.
Although the energy subsidies are a drain on public funds and although they lead to a wasteful energy usage pattern, removing them is not an easy task, nor is it clear that doing so is an attractive option for the governments-especially not for the ruling persons themselves. Cheap energy is a means of distributing the fossil fuel wealth within countries [16] and is often seen as "a right of citizenship" [12, 30] . The "paradox of plenty" describes how resource-rich countries suffer from economic stagnation (outside the extracting sector), corruption and authoritarianism [33, 51, 52] . Some export-dependent countries experience a direct resource curse, where unrest or even civil war over control of the resource is triggered and financed by exports of the good, especially lootable goods such as oil, diamonds or narcotics [51] . This is particularly the case if countries are highly dependent on exports but export revenue per capita is low and institutions weak, such as in Nigeria or Algeria [53, 54] .
Other resource-rich countries are rather rentier states, which suffer from the problems mentioned above, but are stable and do generally not experience civil war. Such countries are rich in export revenue per capita and manage to buy peace and internal stability through "a combination of large-scale distribution, high spending on the security apparatus, protection by outsiders and relatively more favorable state institutions" [33] .
The GCC countries are rentier states, rather than resource curse states, as indicated by the long period of sustained peace on the Arab peninsula-and the fact that the Arab Spring has left the GCC countries and ruling elites largely unscathed. Indeed, a primary GCC country policy response to the overthrow of autocrats in other Arab countries was to increase social spending and postpone or cancel subsidy reform [30] . Rentier states are thus stable, but are strongly focused on one economic sector. The economic redistribution of wealth happens through energy subsidies (see below) and through privileged-well paid but unproductive-government employment (see also Section 3.1.3). Such employment is another way of redistributing resource wealth, and tying opponents into the rentier system through patronage employment allows rulers to incentivize cooperation, and not conflict, among rival families [53] . Consequentially, rentier states typically have bloated and inefficient bureaucracies, so that red tape and corruption hinder investments and economic development outside the extracting sector, especially for foreign investors [54] .
Energy subsides are the other main instrument to redistribute wealth and buy stability, but, simultaneously, it poses a great drain on government funds and removes incentives for efficient energy consumption. Hence, abolishing energy subsidies would be beneficial for the economy, for the state budget, for controlling the energy demand increase, and it would make renewables more competitive. Yet, the GCC countries maintain their subsidy systems. A part of this explanation lies in the political system of rentier states: stepping off the fossil fuel path, especially if done by removing fossil fuel sector privileges, would also be a potential threat to political and social stability and the continuity of rule for the ruling families, both in the extracting industries and in government. On the other hand, such reforms could be important to maintain exports and export revenues-the lifeline of the regimein the long run: abolishing energy subsidies thus holds a conflict between the short-term risk to and the long-term survival of the regime [30] .
Removing energy subsidies would have direct effects by increasing the energy expenditures for citizens and companies. For the poor population, this could mean that they no can longer afford the energy they need, which is a social problem. This would be exacerbated by indirect effects, such as increasing prices when the higher energy prices trickle through the entire economy [31] . Perhaps more problematic for the ruling elite, higher-income and more powerful citizens are more affected by subsidy reforms, as they tend to use more energy than poorer people.
The difficulty of abandoning energy subsidies is visible in Iran, where the government began abolishing energy subsidies and replaced them with direct compensation payments to citizens and companies in 2010. This reform resulted in the over-night increase of consumer energy prices of up to 2000%, and inflation rapidly increased to over 20%, the lion's share of which was directly caused by the subsidy reform [55, 56] . This greatly contributed to the crash of the Iranian economy, which, in turn, likely contributed to the political instability in the years after the reform. In the Gulf monarchy context, with the Iranian reform experience and the events of the Arab Spring in mind, the political elite can be expected to be aware of both the potential economic benefits and the political dangers of abandoning the re-distributive energy subsidy schemes [31] .
The interests of policy and the power of the extracting industry can be observed in the lack of openness in the energy systems across the Gulf countries, including the non-export electricity sectors. None of the markets are liberalized, but liberalization processes have started across the region. Generally, private investors are allowed to engage in electricity projects-in principle, also renewables-only together with national energy companies and authorities. This reduces risks like off-take risks but increases the risks of planning: once the deal is made with the national company/authority, there is hardly any off-take risk, but the deal can be exposed to a great deal of uncertainty, including arbitrariness in decisions and corruption [12, 17, 25, 26, 28] .
In addition, a number of energy-intensive companies have been attracted to the region due to the low energy costs-not least the planned PV-grade silicon factories-and removing subsidies could pose a problem to this sector: at least part of the ongoing economic diversification relies on continued energy subsidies.
Insufficient Experience and Knowledge
Some authors emphasize that there may not be sufficient engineers and know-how available for an immediate expansion of renewables. If this is true, engineers would need to be imported, adding to the employment problems described in Section 3.1.3. However, some new education programs focused on renewables are emerging, especially within the "sustainability cities", like Masdar and KA CARE, and some universities-such as in Kuwait and Qatar-are educating solar energy engineers [12, 26] . Similarly, some authors suggest that investors and policy are simply not aware of the opportunities of renewables, such as their good cost performance compared to petroleum-fired power stations or possibilities to fuel desalination, and therefore do not consider them a useful option for the future [12, 36, 38, 49] .
Integration of Intermittent Generation
The integration of volatile electricity generation into existing power systems is sometimes suggested as a problem in the GCC, just as elsewhere in the world [22, 43] . Although the fit between solar power generation and electricity demand is good on a seasonal scale, the Gulf countries have two demand-peaks per day: one during the afternoon, when it is hottest, and one at night after sundown, when the humidity rises in the coastal cities. Solar PV can only satisfy the mid-day peak, whereas CSP with thermal storage could meet both [17, 25, 35, [57] [58] [59] . However, given the flexible nature and large share of gas power plants GCC power grids, the existing generation fleet is well prepared to balance intermittent renewables [25, 26] .
Questionnaire Results
We received a total of 107 questionnaire responses, of which not all were complete. The number of valid replies for each question is indicated in the graphs below. Of the respondents, about 20% were project developers, whereas some 25% were from a government agency, see Figure 1 . Of the respondents, 53% had experience with investments in renewable energy in the GCC countries, and 88% expected to increase their activities in this sector in the near term. Over 60% of the respondents had seven or more years experience with renewable energy, and 40% had been in this business for more than 10 years. 
The Need
The first question concerned the general case and the need for renewables in the GCC region. The respondents were very confident that there is a need and a potential business case for renewables in the GCC countries: almost 90% of the respondents disagreed that there is no such case. Hence, from the viewpoint of the respondents, a lack of need for renewables is not the reason for the currently low expansion rates. The more experience the respondents had, the more positive they were towards the general outlook for renewables in the GCC states. Equally, those who planned to expand their activities in the coming years were more optimistic about the general outlook for renewables. At the same time, a lack of a pressing imperative for a short-term expansion of renewables was highlighted as an important barrier at the conference: fossil fuels are still abundant and electricity prices are low, so that GCC countries-other than many other countries elsewhere in the world-are not forced to urgently start looking at renewables. Possibly, this mismatch is caused by a future/present conflict: the need for renewables is mainly based on expectations of the future. The respondents found that fossil fuel depletion requires GCC states to begin diversifying their energy mix, and the volatility of fossil fuel prices increase the attractiveness of investments in renewables. The respondents who feared depletion were more likely to worry about price volatility, indicating that one impact may be seen as leading to the other. This finding was confirmed in the conference discussions. The respondents coherently expected that investors and companies that build experience today would profit in the future (see Figure 2) . 
The Barriers
The second question focused on barriers to investments in renewables in the GCC region. Respondents were very confident that the climatic and geographical conditions for renewables in the GCC are good; respondents who planned to increase their activities in the future were particularly optimistic. This confirms the dominant view in the literature: the very large potential for renewables in the GCC countries is the foundation for considering renewables in the first place, and the specific natural risks of renewable energy facilities in deserts are very likely to be manageable (e.g., [60] ).
The main barriers to investment are political: the absence of a support framework and red tape are, by far, the most important barriers. At the conference in Abu Dhabi, the combination of fossil fuel subsidies, which artificially lower prices, and an absent renewable energy support framework, were found to be the most important barrier to investments in renewables. Interestingly, despite the lack of a support scheme and the red tape risks, 2/3 of the respondents believed that it is possible to raise finance for projects today (see Figure 3 ). This finding was confirmed at the conference. This may be a contradiction but may also reflect the high visibility of the various flagship projects across the region: evidently, it is possible to raise capital and build renewable power stations, at least in specific cases.
Other barriers, such as too many risks and a lack of engineers and know-how are not seen as important obstacles; respondents with more experience are particularly clear in discarding such suggestions. Further, our findings reject those, for example [22, 38] , concerning grid integration: our respondents did not see weaknesses in the electricity transmission system as a serious barrier. On the contrary: at the conference, a good match between the solar power supply curve and the cooling-dominated demand was highlighted as a key advantage for the expansion and development of solar power in the GCC compared to the rest of the world. 
The Risks
The third question investigated the risks to investment in renewables in the GCC countries. Respondents did not clearly agree with any of the answers provided, but they did not see any serious public opinion risks or serious risks of political unrest or terrorism (see Figure 4) , thus confirming results from the energy security literature [61, 62] . The respondents did generally not support the suggestion that policies are likely to change in an unfavorable direction in the future; the longer their experience in renewable energy investments in the GCC, the less the respondents feared unfavorable or retroactive policy changes. However, given the absence of a support scheme and other supporting renewable policies, it is surprising that there is weak disagreement concerning off-take risks, especially among experienced respondents. The only risk we can consistently identify as important is the risk of bureaucratic delay: 63% of respondents agreed or strongly agreed that this is an important risk, especially if they also saw bureaucratic inefficiency as an important barrier in question 2. This supplements the findings of [63, 64] , who assessed the situation in North Africa: red tape is both a serious risk and an important barrier to investment. However, our respondents disagreed-weakly or strongly-to all other risks; respondents with longer experience valued these risks as even less important. These rejected risks include political unrest and policy instability, which were identified in [63, 64] both as important risks and barriers to investments in renewables in North Africa. These two risks are not mentioned as important in the dedicated GCC renewable energy policy literature (see Section 3) and they were not highlighted at the conference, which is in line with the "rentier peace" hypothesis confirmed in literature [33] . Possibly, however, issues like corruption, unpredictable policies and political instability are seen by our respondents as a problem only in some GCC countries-such replies would have been masked by our grouping together of all six countries as GCC. Indeed, the 2014 Edelman trust barometer shows that general trust in government is very high-the highest of all assessed countries-in the UAE, especially concerning its energy policy [65] . As many conference participants were from the UAE, this may have contributed to "hiding" lower trust of participants from other countries.
As a final remark, our low-risk but high-barrier results may appear inconsistent but are not necessarily so. As respondents viewed current policies as generally unfavorable (high barrier), they were unlikely to turn even more unfavorable in the future (low risk). For example, if there are no beneficial support schemes in place, they cannot-of course-be changed retroactively.
The Policy Solutions
The fourth question asked about possible policy solutions to overcome the barriers and manage the risks to investments in renewables in the GCC countries. The respondents agreed to all suggested policy instruments, except the proposition that only public investments can trigger an expansion of renewables (see Figure 5 ). We interpret this as a perceived lack of all functions these policies would provide: the lack of a support scheme is reflected in the desire to implement one-almost regardless of the type, although the feed-in tariff is the most preferred instrument. Similarly, the inefficient bureaucracy needs to be improved to enable the implementation of in principle attractive projects, and the fossil fuel and electricity subsidies must be removed by liberalizing the domestic markets and introducing a fair price mechanism.
The only policy measure that was significantly more supported than others were a feed-in tariff system: respondents, as well as many participants at the conference, believed that this policy measure would make a larger positive difference towards expanding renewables than any of the other instruments. The more experience the respondents had, the more likely were they to see this as a key policy solution. Importantly, respondents with more experience were more likely to have given strong support for bureaucracy improvements, market liberalization and feed-in tariffs. A reasonable assumption is that these respondents knew the investment environment better than the others; we thus interpret this as a strong indication that these three policy measures are the most important ones to enable investments in renewable energies in the GCC countries.
Further, the high level of agreement with a feed-in tariff and the comparatively low agreement with renewable electricity quotas, carbon taxes and emission trading is consistent with the results of numerous European studies, showing that quotas and emissions trading are neither effective nor efficient measures to trigger an expansion of renewables (e.g., [5, [66] [67] [68] ). Finally, investors who had a large share of their activities in the renewables sector of the GCC countries found increased information about investment opportunities a more important instrument: this was expected, as those who are already active in the sector know about the opportunities and may thus believe that others simply do not know about them.
The results of the policy solution question, however, also hold an inconsistency: there was strong agreement that most of the suggested policy instruments could make a positive difference and overcome barriers and risks, but at the same time there was weak agreement that no policy measure could have a major impact on the investment situation right now. This is an inconsistency, and we suspect that many respondents may have misunderstood the "no policy makes a change" statement, as the statements in the format of "this measure would make a major impact" are more expected in a questionnaire and are harder to misunderstand. 
The Roadmaps and Targets
The fifth question asked about the importance of roadmaps and renewable energy targets. The findings based on the questionnaire as well as the conference discussions are very clear: targets and roadmaps are necessary first steps towards a coherent policy framework to support the expansion of renewables, but they are not sufficient on their own (see Figure 6 ). Interestingly, 41% of respondents viewed targets as merely symbolic acts of policy. Figure 6 . Results of question 5-targets and roadmaps.
Discussion
Our survey and literature analysis results indicate that there is, in principle, a need and hence a potential business case for renewables in the GCC countries, at least in the future. At the conference in Abu Dhabi, the potential to become a technology leader for solar energy technologies was highlighted as a major imperative for GCC countries to start expanding renewables quickly, as a part of a strategy for economic growth and diversification. Different landmark projects, like Masdar City or the Shams CSP station, show that such thoughts have reached both policy and energy industry in the GCC. At the same time, conference participants emphasized that the pressure on GCC states to increase renewables now is low, as fossil energy is still abundant, and the economic pressure to change is low. The very slow expansion of renewables in the Gulf shows that this reasoning is still strong in mainstream policy. Hence, there is tension between these two rationales, and it remains to be seen which one prevails.
The present renewables business case is prevented by a number of barriers, but our survey results clearly show that the respondents believed that policies can make a major difference and allow for an expansion of renewables. Although this business case lies primarily in the future, there are policy measures that can make a major difference and allow for an expansion of renewables both in the short-and the long-term perspective. The rentier state literature differentiates the relatively optimistic renewables literature and our survey findings: although it does not contradict the findings that there are beneficial policy solutions, it does suggest that a turn away from fossil fuel export revenue re-distribution through subsidies to a renewables-based energy system is not at all easily implementable and constitutes a path with considerable risks for political stability.
We found two main obstacles to investments in renewables in the GCC, consistently in the literature and the survey. The first is a barrier: the lack of a renewable energy support framework, which-especially when combined with the presence of fossil fuel and energy consumption subsidies-prohibits profitable investments today. This barrier was suggested in the literature as well, as a "super-barrier" preventing profitable investments in renewables.
However, many respondents as well as some conference participants did not believe renewables to be expensive. This belief is confirmed by LCOE calculations (e.g., [9, 10] ) for oil or gas power on the one hand and PV and wind power on the other. This suggests that there may be two ways to make renewable energy investments in the GCC profitable, already in the short term. One way would be to abolish fossil fuel subsides and introduce a market-based pricing mechanism, within which renewables could compete on market conditions, or governments can choose to introduce renewable power support schemes. It may not be necessary to do both, although this is suggested in the bulk of the literature-each of the solutions may suffice on its own. This is important as there are clear advantages and drawbacks to each of the policy solutions, especially in the light of the political economy of rentier states.
Disbanding energy subsidies and creating a level, market-based playing field for fossil fuels and renewables would reduce the strain on public funds and it be an important step towards controlling the demand increase, thus also potentially freeing resources for more lucrative exports. This would, however, need to be done with caution to protect low-income citizens, for example through targeted subsidies or the expansion of existing social safety systems (see [31] ). Most significantly, however, removing energy subsidies would also break part of the existing social contract between government and population by removing one of the re-distribution channels for fuel export revenues. In particular, it seems difficult-or impossible-to remove subsidies without affecting wealthier and more powerful consumers. Removing subsidies would thus be beneficial for the economy if it works, but carrying them out could thus be politically dangerous for the ruling elite of a rentier state, greatly reducing the attractiveness of this option from their perspective, in particular in the light of the events of the Arab Spring.
A dedicated support scheme for renewables funded by the government would increase the strain on the public budget, but it would not break the social contract of the Gulf rentier states. A government-funded expansion of renewables covering all or a part of the energy demand increase would however free fossil fuel resources for export, thus increasing the available funds: whether this pays off, and how much, is a matter of which renewable energy technology is expanded and what the costs are. Solar PV and wind power, which have lower generation costs than petroleum-fired generation, would, in many cases, reduce the total strain on the state funds.
Alternatively, the consumers could remunerate a renewables support scheme, as they generally do in Europe and elsewhere. However, this could change the way the energy export revenues are re-distributed, by effectively increasing energy prices, thus having similar political dangers to the elites as removing subsidies.
Experiences from other countries show that, although feed-in tariffs have triggered the most renewables expansion (and this is the preferred mechanism of our respondents), the design of the scheme seems more important than which type of scheme is used. Feed-in tariffs, quota systems and investment schemes have triggered investment in many different countries, both in western democracies, such as Germany (a feed-in tariff) and the US (mainly quota schemes), and in more authoritarian systems, such as China (especially feed-in tariffs) [69, 70] . All types of support schemes can be complemented with local contents clauses, mandating a certain share of components to be manufactured in the host country-a key issue for the economic diversification effects of a renewables expansion as highlighted by our respondents (see also [26, 43] ). Which type of scheme is more appropriate for the GCC context is thus mainly a political choice: if implemented well, most renewables support schemes can work.
The second obstacle is both a barrier and a risk: bureaucratic inefficiencies and red tape, which could hinder potentially attractive investment opportunities. This barrier was not suggested as a main obstacle in the specialized GCC renewable energy literature. Our results suggest that improving the efficiency and transparency of the bureaucracy, for example by setting clear and enforceable rules for permission criteria and deadlines for bureaucratic decisions, are key policy measures both to alleviate the bureaucracy barrier and avoid the risk of red tape-caused cost overruns. Importantly, this finding emphasizes that improving the economic environment for renewables is not enough: the bureaucratic processes, in particular generation concessions, permission processes and siting decisions, must be adjusted to accommodate renewable energy projects. Nevertheless, inefficient bureaucracy is a typical characteristic of rentier states: one may thus call for improved institutions and administration, but without a reform of the political system; away from rentierism towards a more diversified economy, this may be difficult.
Furthermore, insufficient awareness about existing investment opportunities was consistently identified in the survey as a serious but relatively easy-to-solve barrier. The respondents do not agree that there is a shortage of engineers and know-how in the renewables sector in the GCC, which rejects some of the literature that mentioned this as a possible barrier to a renewable energy expansion. Finally, our respondents do not perceive corruption as a major barrier to investment.
Our findings here indicate a need to go deeper, on a country-by-country basis, to find out exactly what the perceived inefficiencies in the bureaucracy are: are they, for example, because of unclear regulations or rules unsuited for renewables, because the civil servants are not trained for renewables, because dedicated renewable energy institutions are missing, or because fossil fuel interests dominate within the public authorities? Similarly, the question of how to improve the economic case for renewables-by removing subsidies or rather by introducing renewables support schemes-needs to be further researched, on a country-by-country basis, taking into account the political economy of rentier states. The question of how to carry out the desired reform is especially interesting, but also how to design a future, more open domestic energy market. Finally, important future research questions concern the feasibility of the expectations and hopes for job-creation and a renewable technology leadership role for the Gulf countries, as well as the impacts of a large-scale renewables expansion on the traditional energy players, including their ability to continue exporting fossil fuels during and after such an expansion.
Overall, the renewable energy literature, the survey respondents and the participants at the conference in Abu Dhabi give a cautiously positive outlook for renewables in the GCC countries. Right now, the setting is not right, neither concerning the economic framework in place nor concerning regulation and bureaucracy. The long-term potential is vast but the short-term imperative to expand renewables is low, as fossil fuels are still abundant and there are political risks for the elites associated with removing subsidies. On the other hand, in the words of a conference panelist, a great strength of the GCC countries compared to the rest of the world is that they are in no hurry to put in place renewable energy solutions but have the time to think about it and do it the right way and at the right pace. In the past, "the right pace" has been very slow, but there is reason to believe that the future may hold more renewable energies, at least in some countries. We have found here that two main obstacles stand in the way of renewable energy investments, but also that policy can make a difference and, if the political will and capacity for reform is present, trigger a future renewable energy expansion in the GCC countries.
Conclusions
In this article, we have shown that there is a case and a need for renewable energy in the Gulf Cooperation Countries in the long term, as a way to diversify the economies and prepare for a future in which fossil fuel reserves are being depleted. In the short term, however, investments are deterred by the presence of two obstacles in particular. First, the combination of fossil fuel and electricity consumption subsidies on the one hand and the absence of a dedicated renewable energy support framework on the other make it difficult to profitably invest in renewables in the GCC. Removing energy consumption subsidies could create a more level playing field and enable renewable investments, and it appears particularly beneficial for the overall economic development of the GCC countries. This solution, however, is also particularly difficult to implement, due to the political economy of the rentier states in the Gulf, whose stability is based on redistribution of resource wealth, and this is today in part done through energy subsidies. Introducing a support scheme for renewables could increase government expenditure, but it could also be easier to implement in the political setting of the Gulf compared to abandoning consumption subsidies. Second, even if it were possible to make profits from investments in renewables, bureaucratic inefficiencies may cause delays and cost-overruns, or even stop a project altogether. Hence, a support scheme or abolished energy consumption subsidies must be accompanied by increased transparency and efficiency in the bureaucracy, so that potentially attractive investments can obtain the necessary permissions and actually be built.
The potential and the need for renewable energy in the GCC are large, but the administrative and economic environment for renewable energy investments is not right today, and no breakthrough is on the horizon. Reforms will be difficult, as they affect the pillars of the political system, but our results nevertheless show that there is a set of policies that, if implemented, could make a difference and trigger an expansion of renewable energy in the Gulf monarchies in the future.
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